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CKBaxviHu. Ue/ib - yMeMbiueHne TpyAoeMico- 
ctm pa60T. noc/ie 6ypeHw« cxBaxcMHw ao 
KpOB/iw npOAYKTMBHoro o6bexTa 4 cnycxaJOT 
3KcnnyaTamiOHHyio xo/ioHHy 1 w ueMeHmpy- 
iot ee. flanee ocymecTB/iaioT 6ypeHwe npo- 
AyxTMBHoro o6bexTa 4 ao/iotom. A^aweTp 
KOTOporo MeHbiue BHyTpeHHero A^aMeTpa 
SKcniiyaTaunoHMOft ko/iomhw 1. noc/ie Mero 
paciuwpaioT ee paaABMKHWMM pacuiwpiiTe- 
/i«mm. Bwno/iMjiioT pa6oT« no w3MepeHii»o 
4>axTMMecicoro A^aMeipa CTBO/ia cxBaauiHbi. 
Co6wpaK)T nep<t>opMpoBaMMyio o6caAHy»o ko- 
noHHy (nOK) Tpy6 3 M3 fAeianna c naMRTbio 
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UlinHH/\pU l *eCKOM AOpMbJ C H.ipyttMWM AH3" 

MeTpoM. paBHbiM A^aMeTpy pacuuipeHHoro 
ciaoaa ckooxumw. w bhytpcmhum AU3MeTpoM 
6om>iue onyTpeHHero jjwaMeTpa aKcnnyaTaqw- 
ohm on ko/iohhm. flepeA cnycKOM b cxnattiAHy 



'1 

nOK 3 npn/KWT '{>opMy c noricpcnubiMn paa- 
MepaMn, o6ecneMHBa»oinMf*Hi cuoGoAHbtii 
cnycK ee n uMTcpaan 33/ieranun npo^yKTuoHO- 
ro o6bCKTa 4. B 3tom uHTepoa/ie flOK 3 narpe- 
ea»OT j\o ooccraHOO/ieMvin <{>opMhi. 4 un. 
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l43o6peTemie othochtca k Mc<l>Tera3OA0- 
6wMe n MOxceT 6uTb ucno/ib3OB0H0 npu CTpo- 
me/ibCTBe CKBaxitH. 

H3BCCTH3 KOHCTpyKUUfl 3a6o» CKBaXHHbl. 

BK/nonaioiuan 3Kcn/iyaTauiiOHnyio KO/iOMtiy. 
cnymcHHyK) ao xpoB/iw npOAy*™8HOrooGbeK- 
T3. noTaCiHyio KO/iOHny c ncp4>optipOBaHHbiMu 
OTBepcniflMn (mcn«M;i). ycTaHOB/ienHyio npo- 
Ti/i8 npoAVKTuoiioro oObCKTa. npu stom napyx- 
Hbu* anaMCTp noT3"Ho« ko/iomhw Menbiue 
AuaMCTpa CTBO/ia cKna/Ki'Hbi, a nocneAHnti 
-.leHbuio onyTpcMM^ro a 11 a mot pa DKcnnyaia- 

.JHOHHOl* ko/iohhw. 

O/ittaKO b Aa»*Ho;i KOMcrpyKHMM 336oa 
stiyTpemm* A"^ r -- r * T P nOTaiiMOM ncp<J>opvipo- 

33HMOfl KO/IOMHW C VIUGCT B6HMO MCHblUe Biiyr- 

peH-cjro AnaMGTpa aKcnnyaiaunoHHOM 
iccnoHHw. MTOOnpeAenaeT MU3KyK) npoAY*TWB- 
h^th CKea:Ktuiu u 33TpyAH*CT ee oGcny»cuB3- 
Hi«o it •* cn;ivaTnmiK>. 

M;?n iip.nuMiHi f.o.n.u^noro 3a3opa Aao/ie- 
ihic *ia cien<y CKoaxittm u nponccce cc 3kc- 
r!-.a:aun;-» yMCMbiuoeTC* 11 co.opcMCMeM 
np:icroonbH3fl 3ona c^caxnnw pa3pyiuaeTCfl. 
nT-C-'-CAHee 73K*C npuBOA^T * pa3pyuJCMMK) 
nCTAllMOfl KOrtOHHU 

HauGo/iee 6nu3K3 k npeA" sraeMOii kohct- 
py*Ui^ CKBaxuHbi 0K,TK)HaK)m3fl 3KcnnyaTa- 
UiiOHM/O KOnOHHy. cnyiueHHyK) AO Kpoonvi 
npoAyKTMBHoro o6beKT3. pacujupeMMbiti ctbo/i 
ckb3)kuhu b MHTepBanc 3a/ieranvm npoAy*- 
TiiBHoro o6bCKT3. noTaflHyic nep<J>opnpoBaM- 
nyio KO/iOHHy oocaAHbix TpyG. ycTaHonnenhyio 
npOTnoiiHTepoana 33ner3HWfl npoAyKTMBHoro 
o6bCKT3. npu 3tom ai* npenY"Pe*Aenww pa3- 
pyweMwa n/iacia K.o/ibuCBoe npocTpaMCTBO 3a 
noraPiHOM ko/iomhom HaGuaaiOT rpaauvmo- 

neCS3HblM 4>U/lbTpOM. W3BeCTM3fl KOMCTpyK- 

qua CKBaxuHu o6/i3A3eT cneAy»ou4MMM 
HeAOCiaTKaMn: owcoks TpyAoeMKOCTb pa6oT 
no C03A3HHK) rpaBMMMo-necMaMoro <t>unbTpa; 
no Mepe 3Kcn/iyaTauwn rp3BnuMO-nccHanbiM 

<J>M/lbTp 3a6nB3CTCfl Vt npOAy*TH0HOCTb CKU3- 

xviHbi yMeMbiuaeTcn: ManwiTi A^aMeip noiaft- 
hom KonoMMbi onpeAcnjiCT MH3ieyio 

npOAy^TMBHOCTb CKB3)KMHKI li 33TpyAM WCT ee 

o6cny*cMBaHwe u aKcnnyarauwK). 

Ue/ib u3o6peTeHU3 - yMCMbiucMue ipyAO- 
eMK.ocru paGoT n yoe/inMOMue npovonoA^^'Tb- 

MOCT^I CKB3WMHW. 



yKD33HH3fl ue/ib AOCTuraeTcn tgm, mto b 

KOMCTpyKUVIU CKB3)KHMbl. BK/lK)» 3K)meM 3KC* 

n/iysTaunoHHyK) KO/iOMHy, cnymenHyK) AO 
Kposnn npoAyKTMDHoro 06beKT3. psciuMpeH- 

5 Hblii CTBOA CKB3XI1HW B MHTCpBane 33/ieraHMfl 

npOAyKTMBHoro o6beKTa. nep^opupoBaHHyio 
KonoHHy. ycTaMOB/ieHMyio nponiB MHTepBa/ia 
3aneraHM» npOAyKTMBHoro o6beiaa. nep<t>opn- 

pOOSHHdn KO/10HH3 06C3AHblX Tpy6 BbinOAlHCH3 
10 M3 MeTan/13 C nSMHTbK). 0OCCT3H3B/lMBaK)lUCrt 

nepBOHananbHyio <l>opMy noc/ie cnycK3 ee b 
MMTepBsn KpenneHHa, npwMCM MapyxHbiti am- 

dMeTp nep<J>Opnp0B3HH0M KO/lOHHbl 06C3AHWX 

Tpy6 nepnoH3M3nbHOw uM/wHAPvwecKOii (J>op- 

15 MW paOGH A^3MeTpy CTBO/IS CKB3>KMHbl, 3 BHyT' 

peMHuft A^aMCTp 6onbiue BHyTpeHHero 

AH3MeTpa 3KCn/iy3T3UM0HH0M KOAOHHbl. 

npuMunn AewCTBun MeTanna C naMflibio 
33Kn»OMaeTCfl b c/ieAy»ouaeM. 
20 H3BecTHO. mto MMeiOTcn MeTsnnimecKvie 
cn/iaBw. y kotopwx Heynpyrue Ae^opMauwM 

nO/IMCCTbK) B0CCT3H3B/IMB3K)TCfl npM CHWTMH 

narpy3KH nnn HarpeBS. T.e. MeTann. "bchomwi- 
Has". npno6peT3eT hpokhkdk) 4>opwy« 3 J o ad- 
25 /teiiue. oGnspyxeMHoe bo Mnorux mwctwx 

MeT3/1/l3X. Cn/13B3X M MeTa/lflMMCCKHX KOMnO" 
3MUM«X. H33blB3eTC« 3^<t>eKT0M n3MATM ^>0p- 
Mbl. 

H3 4>ur. 1 npeACT3B/ieM3 cxcmsthmcckvi 
30 npeAnaraeMa» KOHCTpyxunn 3aGo« cKaaxcviHu: 
Ma <t>wr. 2 - ceneHue A-A na <}>t*r. 1 ; hs ^nr. 3 - 
Ae<}>opMupoB3MH3» nepeA cnycxoM b ckbsxm- 
ny noT3iTiH3» xonoMMS: H3 ^ur. 4 - ceMenne 6-6 
H3 <t>wt\ 3 (HaviGonbUJMM A^aMeip nonepcHHoro 
35 ceMeHM» Ae^opMnposaHHO^ ko/iohmw Mei<b- 
uie BHyTpeHHero A^awcTpa 3KcnnyaT3nvtOH- 

HOlJi KOnOHHbl). 

KOHCTpyKUMR 3a60» CKDa*MHbl bk/homsct 

3xcn/iyaT3UMOHHyio xo/iOHHy 1. pacuwpCMMbirt 
40 ctboa 2 CKBaxuHW b MHTepaa/ic 3aneraHMw 
npOAyxTUBMoro o6bexT3 4 * nep<t>opwp083H- 
ny»o xo/iOHny 3 o6c3AHbix Tpy6. 

nocne 6ypenMfl cK8a)KMMbi ao Kponnn npo- 
AyKTiiBHoro o6beKT3 4 cnyCK3K)T 3«cnny3Ta- 
45 uHOMMyK) xonoMMy 1 n ueMCMTupyoi ee. 
flanee ocymecTennioT 6ypcHnc npoAy^TiiBno- 
ro o6bexTa 4 ao/iotom, Awa^eTp xoioporo 
MeMbiue BuyTpCMMero A"3MCipa 3K.cn/iyara- 
iimohhq&i kohohhu 1. noc/ie mcto pacuiupflK)T 
50 cro P33abm>:hwp4U paciunpiucnfiMvi. ObinoA- 
mrk)t paGoru no iumcpcihik) <|>3kt wmcckofo 
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Auaneipa ctbo/13 ckiw>kmmw. Co6npa»OT nep- 
(J)OpnpOoaHHyK) oOca/tHyK) KO/ionmy 3 Tpy6 H3 
f.ieian/ia c naMmbK) numiHApw^ecKoPi <J>opMbi 
c Hapy*HWM AwaMeTpoM, paoHWM A^OMeTpy 
paciDupennoro CToona ckbsmuhw. OepeAcny- 

CKOM 0 CKQSWUMy nep<t>0pup0B3HH0tf KO/lOHMe 

3 npiiAaiOT <J>opMy c nonepeMMWMu pa3Mepa- 
mii. o6ecne^MB3K)iuiiMti cqoOoahwm cnycx ee 
c imTcpsan 33neraMvts npoAyKTunnoro o6b€K- 
T3 4. C ncMOiubK) oneKTpoHarpeosTensj ham 
ApyrtiM nyTen ocymecTo/iAKn Harpee depxHa 
c naMRTbto ao pacMeTHOit TeMnepaiypw. flpw 
3tom CTepxcub c naM3TbK> eoccTanaBnuBaeT 
cbok) nepBOHaMa/ibiiyio cJ'OpMy. 

n p n m e p. BypeHwe hoa 3KcnnyaTauitOH- 
Hyto KOnoHHy ao r/iy6nHbi2C00 m ocymecTB/iaiOT 
^onoiOM 0 215.9 mm. Ha yxa3aHHyio rny6nHy 
cnycKa»cr 3*cn/iyaTannOHHyio KonoHHy H3 
ipy5 0 168 mm c TO/iiuwHOii 10 mm m ueMen- 
TtipyiOT. 3anera>ouitiw tuuice npoAy*™BHuti 

06bCKT pa3GypMB3tOT AO/IOTOM 0 145 MM AO 
npoeKTHOvi rnySnHbi 2020 m. 3aieM ctbo/i 
CKsaxMHM paciuiipflK)T pa3ABMXHWMM pac- 
uinpiiTcncMH ao A l1 3MeTpa 0 250 mm. 143 
MeTanna c nnMa 1 b*o n3roTaB/ineaiOT nepcfcopu- 
poaaHHyio KO/iOMny A/uiHOti L=22 m m pa3Me* 
paMii dt-148 mm. d2=250 mm. Ko/iOHHy 
AC<J)OpMiipyiOT. npnASo nonepeMHOMy npo<t>- 

1WK) BIM H3 <t>Vir. 4 C Man60/lbUJMM A^3MeTpOM 

nonepeMworo ccmcmusi d3- 1 40 mm. mto o6ecne- 
MiioaeT KO/ibuenovi 3a3op. paenbHi 4 mm. c 

GliytpeMHIlM AUSMCTpOM 3KCn/)yaT3LlMOHMOM 

KO/iOMHti 148 mm u. cneAoeaTenbMO. cbo6oa- 
Myio TpancnopTupoBKy noratiHOfi ko/iohhw b 
HMTCpB3/i 33/ierannfl npoAy^TUBMoro o6bCKTa. 
CnycKaKDT /ie<t>opM.nponaHny»o KO/iOMHy na 
Ka6c/ie e CKBO^miy ao yfiopa c ee 3aGoeM. 
BK/iK)Ma»OT cuciCMy roeK.TpoHarpena. riocne 
BbiAepxrn n tcmchhc onpeA^CMHoro BpeMe- 

MH nOT3liHa« KO/lOMHa BOCCT3Ha0nWB3eT CB0K) 

nepsonaManbHyK) un/iwMAPiwec«cyio 4>opMy c 

M3py>'.HblM AH3MGTPOM 250 MM. 

3K0HOMt1HeCK33 3*4>'t>eKTMBt10CTb OT 0HCA* 

pernm npoAnaraeMoro Te*niiM.?cr.oro peiue- 



Hufl onpeAe/ineTC» AononnHTcnbHWM acohtom 
CKBaxMHbi. no <t>opMyne flionton Ae6nT cKna- 
XMHW Q o6paTHO nponopunoHane» naiy- 
p3/ibH0My /iorapn(f>My othoujchu^ paA^yca 
5 KOHTypa nmaHMR {R K ) u pa/inyca CKaaxwubi 

(r c ), H3 OCHOB3HMM MerO npOM3BOAMTe/lbMOCTb 

ckb3>chhw c yBe/iMMeHMWM paAnycoM r c! npii 
npoMMX paBHWX yc/iOBwax onpeAenqeicp bu- 
paxentieM 
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In 5iL 



npMHUMan R»=200 m. rc^O.145 m. no/iyia- 
k)tQi«0.08Q. 

TaKMM o6pa30M. AOCTuracTca yoe/iMHeHue 
npon3BOAMTeAbHOCTn 3a cmct pea/iM3auun 
npeAnaraeMoro rexHUMccKoro pemenMP. 

OopMyna M3o6peTeHM« 



KOMCTpyKUMB 3a60fl CKB3)KHHbl. BK/1K>M3»0* 

U43A 3KcnnyaT3UMOHMy»o KonoHHy. cnyiueH- 
Hyio ao xpoB/itf npoAyxTMBHoro oSbexTa. 

paCUJMpeHHbIM CTBO/l CKBaXMHW B MHTGpBa/ie 

33/ieraHwin npoAyxTW8Horoo6beKTa. ncp^opw- 

pOBdHHyK) KOnOHHy 06C3A»WX Tpy6, yCT3H0B- 

neHHyK) npoTMB MMTepas/ia 3a/icraHMfl 
npOAyxTMBMoro o6bGKTa. oTnunaioiMafl- 
c » TeM, MTj. c ue/ibio yMeHbtuenuH TpyAoeM- 
koctm pa6oT nyBe/iMMeMH9 npon3BOAM T e/!bHO- 
ctm cKaaxuMbi. nep4>opnpoaaH nan KonoHna 
o6c3ahwx Tpy6 Bbino/iHena H3 Meia/i/ia c na- 
MflTbK). B0CCTaM3B/iMBaJOun6i/i nepsoHaM3nb- 
Hy»o <J>opMy nac/ie cnycKa b MHTcpsa/i 
Kpen/ieHM». npimeM HapyxHbiiJt A^aMeip nep- 
4>opMpoeaHHOM ko/iohmw o6caAHbix Tpy6 nep- 

B0H3M3/1 bHOI4 UMn^HApHMeCKOM <J)OpMbl paBCH 

AnaMeipy CTBO/ia ckb3>kmhu. 3 BMyipeMHH^ 
AwaMeip 6onbiue BHyTpeHnero AM3MeTpa 3kc- 
n/iyaTauwoHHOM xonoHMbi. 

45 
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[1st page] 

(21) 4691069/03 

(22) May 12, 1989 

(46) April 30, 1992, Bulletin No. 16 

(71) Turkmen State Scientific-Research 
and Planning Institute of the Oil Industry, 
TurkmenNIPIneft 

(72) R. A. Allakhverdiev and R. T. 
Eganyants 

(53) 622.245.42 (088.8) 
(56) Technology for Designing 
Construction of an Open Well 
Bottomhole, RD-39-2- 13 19-85. 

M: Minnefteprom, Moscow 1985, p. 4, 
Fig. 6. 

Technique and Technology for 
Well Injection in Unstable Reservoirs 
M: Nedra, Moscow 1979, pp. 2-5. 
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[1st page] 

(54) CONSTRUCTION OF A WELL 
BOTTOMHOLE 

(57) The invention relates to well 
construction. The aim is to make it less 
labor-intensive. After drilling the well 
down to the top of producing formation 
4, flow string 1 is lowered and 
cemented. Then producing formation 4 
is drilled with a bit of diameter less than 
the inner diameter of flow string 1, after 
which it is reamed with underreamers. 
Operations are carried out to measure 
the actual diameter of the wellbore. A 
perforated casing 3 is assembled using 
pipes made from memory metal 
[abstract continued on 2nd page] 



[under columns 1 and 2, 1st page] 
[see Russian original for figure] 

dwell 

Fig. 1 

[vertically along right margin] 
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[Abstract, 2nd page, 1st column] 



[Abstract, 2nd page, 2nd column] 



and of cylindrical shape, with outer 
diameter equal to the diameter of the 
reamed wellbore and inner diameter 
greater than the inner diameter of the flow 
string. Before it is lowered downhole, 



perforated casing 3 is given a shape with 
transverse dimensions allowing it to be 
lowered unhindered to the interval 
where producing formation 4 occurs. At 
this interval, perforated casing 3 is 
heated to restore its shape. 4 drawings. 



1730429 
3 



The invention relates to oil and gas production and may be used in well construction. 

A bottomhole construction is known that includes a flow string lowered to the top of 
the producing formation, a flush string with perforated holes (slots) placed facing the 
producing formation, where the outer diameter of the flush string is less than the diameter of 
the wellbore, and the latter is less than the inner diameter of the flow string. 

However, in that bottomhole construction, the inner diameter of the flush perforated 
string is substantially less than the inner diameter of the flow string, which results in low well 
productivity and makes it difficult to service and operate. 

When annular clearance is present, the pressure on the wall of the well decreases 
during its operation, and over time the wellbore zone of the well caves in. The latter also leads 
to failure of the flush string. 

The well construction closest to the proposed approach includes a flow string lowered 
to the top of the producing formation, a reamed wellbore in the interval where the producing 
formation occurs, a flush perforated casing placed facing the interval where the producing 
formation occurs, where to avoid caving of the formation, the flush string— borehole annular 
space is packed with a gravel— sand filter. The known well construction has the following 
disadvantages: very labor-intensive operations for making the gravel— sand filter; as 
operations proceed, the gravel— sand filter gets clogged and well productivity decreases; the 
small diameter of the flush string results in low well productivity and makes servicing and 
operation difficult. 

The aim of the invention is to make the operations less labor-intensive and to increase 
well productivity. 
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The aforementioned aim is achieved by the fact that in well construction including a 
flow string lowered to the top of the producing formation, a reamed wellbore in the interval 
where the producing formation occurs, and a perforated string placed facing the interval 
where the producing formation occurs, the perforated casing is made of memory metal that 
recovers its original shape after it is lowered to the interval to be cased, where the outer 
diameter of the perforated casing for the original cylindrical shape is equal to the diameter of 
the wellbore, and the inner diameter is greater than the inner diameter of the flow string. 

The working principle of memory metal is as follows. 

It is known that there are metallic alloys which completely recover from inelastic 
deformations when the load is removed or they are heated, i.e., the metal "remembers" and 
takes on its previous shape. This phenomenon, observed in many pure metals, alloys, and 
metal composites, is called the shape memory effect. 

Fig. 1 shows schematically the proposed well bottomhole construction; Fig. 2 shows 
the A — A cross section in Fig. 1; Fig. 3 shows the flush string, deformed before lowering 
downhole; Fig. 4 shows the B — B cross section in Fig. 3 (the largest diameter of the 
transverse cross section of the deformed string is less than the inner diameter of the flow 
string). 

The well bottomhole construction includes flow string 1, reamed wellbore 2 in the 
interval where producing formation 4 occurs, and perforated casing 3. 

After the well is drilled down to the top of producing formation 4, flow string 1 is 
lowered and cemented. Then producing formation 4 is drilled with a bit of diameter less than 
the inner diameter of flow string 1, after which it is reamed with underreamers. Operations are 
carried out to measure the actual 
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diameter of the wellbore. Perforated casing 3 is assembled using pipes made from memory 
metal and of cylindrical shape, with outer diameter equal to the diameter of the reamed 
wellbore. Before it is lowered downhole, perforated casing 3 is given a shape with transverse 
dimensions allowing it to be lowered unhindered to the interval where producing formation 4 
occurs. An electric heater or other means is used to heat the memory metal piece up to the 
calculated temperature. Then the memory metal piece recovers its original shape. 

Example, Drilling to accommodate a flow string down to a depth of 2000 m is carried 
out with a 0 215.9 mm bit. A flow string made from 0 168 mm pipes with thickness 10 mm is 
run to the aforementioned depth and cemented. The producing formation occurring below is 
drilled out with a 0 145 mm bit to the planned depth of 2020 m, then the wellbore is reamed 
with underreamers up to a diameter of 0 250 mm. A perforated string is made up using 
memory metal, length L = 22 m and dimensions di = 148 mm, d2 = 250 mm. The string is 
deformed and given a cross-sectional profile of the shape shown in Fig. 4, with largest 
diameter of the transverse cross section d3 = 140 mm, which provides annular clearance equal 
to 4 mm, with inner diameter of the flow string equal to 148 mm, and consequently 
unhindered conveyance of the flush string to the interval where the producing formation 
occurs. The deformed string is lowered downhole on a cable until it sets on the bottom. The 
electric heating system is switched on. After a certain holding period, the flush string recovers 
its original cylindrical shape with outer diameter 250 mm. 

The savings from adoption of the proposed design 
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is determined by the additional well production rate. According to the Dupuis formula, the 
well production rate Q is inversely proportional to the natural logarithm of the ratio of the 
external reservoir boundary radius (Rb) to the well radius (r w ), based on which the well 
productivity, with an increase in the radius r w i and all other conditions being equal, is 
determined by the expression 



[sic- one of the r w j 's should be r w ] 

Assuming Rb = 200 m, r w = 0. 145 m, we obtain Qi = 0.08Q. 

Thus an increase in productivity is achieved by implementation of the proposed design. 



A well bottomhole construction including a flow string lowered to the top of the 
producing formation, a reamed wellbore in the interval where the producing formation occurs, 
a perforated casing placed facing the interval where the producing formation occurs, 
distinguished by the fact that, with the aim of making the operations less labor-intensive and 
increasing the well productivity, a perforated casing is made from memory metal, which 
recovers the original shape after lowering to the interval to be cased, where the outer diameter 
of the perforated casing for the initial cylindrical shape is equal to the wellbore diameter, and 
the inner diameter is greater than the inner diameter of the flow string. 
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